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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a lighting system radiating 
illumination light having high directivity and uniform intensity 
distribution. 

SOLUTION: This lighting system is equipped with a light source 
device 11 and a light direction conversion device 12 directing the 
traveling direction of light beams emitted from the light source 
device 1 1 in the specified direction. The light source 1 1 contains a 
plurality of light sources 11a, 11b, 11c, and the light direction 
conversion device 12 contains a plurality of unit conversion 
elements 12a, 12b, 12c. Each unit conversion element is installed so 
as to correspond to each light source, and the light source is 
arranged on each optical axis OX of the corresponding unit 
conversion element. Each unit conversion element has a first 
conversion region M directing light beams incident from the 
corresponding light source among a plurality of light sources and 
light beams incident from at least one light source other than the 
corresponding light source to the specified direction. 
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[0 02 8] l?IB3fci®^riSlS3ft5R^-»7 U^;UU>XT 
X'JXAMWt U^Jl-U>X-C*i3. fulfils 

sox'jXAitt, Biriam 1 mtmic. bJib^^u 
40 * *- u > x©^«(c^ L/ r l tcm i *j j: urn 2 ^ y 

XAi^fL, HutB4>&< ifc 1 o©KST-5»3£iS*^ 

fria^ i $zmmmt,cAmLtcyui§L<D>ptj: < t 

BUIB0 1 ^ y XAS(C*jt>rffl»f 5*1* C £ K«fc o-C gii 
IBB^5£©^lnJtC[S]W6n. WIB*tI&-rS^i!g^6H!rlB# 

i ^?i*sk:awu/<i^©^& < t fc-8p». meai 
[0029] m&m<D7 y xaih, mamay 

JbU >X©t5lfiS=tiE-r S^aS*^m^ffliJ©HK:^)?S$ ft 
50 rfc^ B«IB#fi)[7U^;uu>X©3t;li^e>S6glx©{4 



9 



mic *$ t, i x . m te^ 1 x y x a m &m t 

SftSSrfl,, S5IB#{47U^Ji'U>X<DM.^it* * 

e , = tan' 1 ([{rf f 2 +(n* -l)(s-x)' y"-{f* +(s-x)' } 1/l ]/(s-x)) 
0 , = tan" 1 ([{n' f +(n' -l)>c* }* " -(f +x* ) J/ 2 ]/x) 



C6) ^2 00 2-3 526 1 1 

10 

* f. i^r&X«M<Z>BIK*s. Jiffl©&WK:#-fSmr 
le^ffi^ U*;UU>X©fI#/S^$;£n£-$- •&£)*. 9 



(1) 
(2) 



10 



20 



[0 0 30] *&t>tt, BufBltifc©Xy XA®«:, buIB 
#{47 U^^PVXOftriB^lE-rs^ieiciat^ffltoHfc 
Bf&2tiX\,>2>mf&lc*s^x^ mifB#(47 u*;wu> 
X©3fctt*» P.fflB»x ©{JgCCfc^T. b?IB^ 1 X >) XA 

ffi*iBtriB#<47 u*a u>xo^#{c>itur^fi£-r-5.ft * 

0, ^taiv 1 ([r^f 1 +(s-x) J } ,/J -f]/Cs-x)) 
0 , = tan" 1 [{n(f +x* )' ' 1 -f }/x] 

[oo3H mizytmjtt%mm*i*7 u*;i>u>x-c 
«^t, HiriBS^tcD^ii^^^o^n-etit*. «&© 

XyXAffifcWT-Smtt? U*;l/U>Xr*D. buIBIS 

soT-'jxAiit tragi sarnie. Mia^e? u 

*;UU>X<D#*4fc*fLT<SW0fc» 1 fc<fcO*^2 xy 
XAMt U . But a4>& < £ 1 -?©$8£-$- 

mum i ^MnsccA«ufc^<D^^< £ fc-gptj. 
mizm2 xyXAffiKfc^rajfsn/c^imriB^i x 
•J x a® «: «t r S ft £ c £ tc <fc t Btiia^f ^©# 

(SjtciDj w 6 ft. mimfo? zytmfr h mum 1 %.wmm 

icAmutcXMoyjttj; < £ t-aptt. MIB^ i x y xa* 

0 a = (cos' 1 [{f-cos0,-(s-x)sin0 
0 , = tan' 1 [{nCf 2 +X 2 )* ' ' -f }/x] 
©M«*?iS-r £ C £ *5*f * V I ». 
[003 3] B5fB^^[6]^!^«7 U*;H^>X-C 

*or, iira«£fc©iii{4^£3?^©-?-ft^ft«. as© 

XyXAS?rW^-S«ia7 U*;H/>Xt*9, IJIBIS 

®toxyxA®«. «rci(r i se»«i«(c. BiriB#{47U 
u > x©*««:>Ft fli£4 u fc® l *$ j; vm 2 x y 
x am* w b . mvptt < £ & 1 ocD^t-r 6 

mib^2 xy XAMtcfcCirsJfsn/t^iBfiia^i x 

y X Affile J: XKM Sn4CtKJ;-,t mriBBif 5£©:£ 

isjtcisiw en. wsB^te-r -5^?g*^f?riBm i settflUA 
icxmutc^mayj>tj: < £ Buism 1 x y xa 

MCfc^TJSflr 3 ft/c* £ BtrlB^ 2 X y XAffi-CRW 5 



*g£0!. frlB^2XyXAH*iBUlB#147 U*;UU> 
X©3fc$AK#t,T»J&-r-5>£lg*0,. mjfBi«47U* 

sb?ib#{47 u*^u>x©ffl*tji#r 



(3) 
(4) 

[0 03 2] BtriBafS©X y XAItt, bSTIB#<47 u * 

^u^xofuiB^fie-rs^iStcfit^joMfc^sn-t: 

ted. mfB#fii;7U^;UU>X©7£W^6ffilSx©{4g 
tcteor. SulB^l XyXAffi^siflBma^ \s*>\,v> 
X<DMillCttLX&f&-r2>ft&*:e 1 . MIB^2XyX 
Affi*JmrlBm<47 \s*.)U>>X<D%Mt,C*ILX&f8,-? Z> 

i?iB#{4^u^^u>x©3i.^ii* f . 
mm-rzftfflSKD&mz s . ^ffl©^H«:^-r*BufB# 

[47 U*;UW>X©tB#t®#T^ ; fcn£-rS££ 1 <9.*s 

}/n{f , +Cs-x) , } 1/, ]-e,)/2 (5) 

(6) 

•ArnSC£tCckorBtrfBB'f^©^ft«cftwe)n-5#fiS£ b 
30 -c&Ja>„ 

[0034] griBasJt©x y XAffiti. m^m&y v * 
ju u > x©st[iB*fcc;-r ^>*?s«: ^fflij©H(c^ s 

fcO. B?rlB#{47b^;l-u>X©^tt^6^8lx©{4§ 

(c*st»r , BtriBm i x y XAffi*iBtrsBmi47 ;u u > 
xc^fefifc^L-cff^-r^fts^e^ Iufam2xyx 
A®dimJia#147 v *.)\> u >x©7fe!4tc*t ur^fiX-r 4 
ftg^rO,. BUlB#{47 U^JUU>X©^*Sg|f* f . 
^■T£ft?SP.8©SB8t£s. Jlffl©^M«:*ff SI5IB# 
{47 U*;l-U>X©*B^t®»f^<5rn£-rS£#. 0,*J 



40 



0! = (cos" 1 [{f-cos^-Cs-x^ine , }/n{f +(s-x)' } 1/J ]-0 , )/2 
0 , = (cos" 1 [{f - cos 6 x -x-si n 6 , }/n{f +x ! } 1 ' ! ]-9 1 )/2 



(7) 
(8) 



©M^riJSTSC £*s$f $ uc^. 
[003 5] B«fa^^-ft^^ii7 U^;UU>XT? 
Jbot, Bgiaa^©^^^^©^^!^^*. W$H<D 
xyxAffi*WT4#{47u^jn^>x-c*D. itriaa 
^©xyxAffiti. Birta^ i SHMtwtc. mfia^fit^u 

*^U>X©7tWK:>FtLr^4b/c01. ^2. f3fe 
«fcD f »4 X y XAffi^rWL/. mTia^j: < £ 1 -?©^ 



50 



mifB^2XyXA®(ctec>-r®*T$n^*£B>)fe^ 
l X y x ask: «k o r SS=f 3 n * c £ &c J: -> x m% ffi M 
©^fttcifiiw^n. {&©— SP«, MIBm4XyXAM«: 
*5i^rJi5T3nAi*£mrfam3 xyXAStciorsW 
3ftSC£«:j:-?rmia^S©:£fttcftwe>ft. BulB^t 
Ic^S^jS^e»Si)ia^ 1 ^61JlttcA*K,fc^©-gB 



11 



x abk: 5 TJiSf 2 t\tc$> t mum 4 V X Affi-C 
JS*f3n^.c<t«:j;ormriH^TSo^(cfS]we,n. sir 
IB^{47 u4ui>u>X©#$4;fr>iE>ffi8f x©{ig&c*$<,> 

-c. nuiam i v' v XM,m*mumay u >x©# 
mum®.-? u*;uw>x©*WK#bT0i&Tr6ftg** 

6, = (cos" 1 [{f-cos0 2 -(s-x)sin0, }/n{f+(s-x)' } l " ]-0, )/2 
0 , = tan" 1 [{n(f +x* )* ' 1 -f }/x] 

0 , = (cos" 1 [{f • cos 0 , -(s-x) sin 0 , }/n{f 2 +(s-x) 2 }* 7 J ] - 0 , )/2 
0, = (cos" 1 [{f-cos0 3 -x-sin0,}/n{f J +x J } ,/, ]-0 3 )/2 



(7) #B§ 2002-35261 1 
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* e , . suie^ 3 x >j x Affi^|frie*{4 7 v * ;b u > x© 

*0,. B5l2#{a7U^;UU>X©M.^il*f . RS 

U*.rt/U>X©tB*tJISr^3:n tt5i$, 0,. 0,. 
0 3 teJ:c/0,#. 



(9) 

(10) 

(ii) 

(12) 



[0 036 ] fltTEfR 1 teXVm 2 X'J XAS«. B?f5^ 
X©^tc2l>«J$KKWfcnT^S C 

[0 037 ] BtjiB^ia^ u >x«. Buia>pftc;-r s 

2&«,WA&3 6tC«U BUlBS^<D^>JXAffi«. «r 
BJH2Saft««(C. »E*tt7l/**l/i'XO*|»K» 20 

1 0 0 3 8 ] wJiam2^^«t«. fffiafS 1 9dA«H«J: 

nr^-set^*?*^. 

[0 039 ] *#iietcJ:4«^i6H«. ±ia©t>ma» 

fflt>*a5yR?-t*«itr**). ^©CifcJ;r>T±ia 30 
[0040] 

[«IB©SOII©»«] HIT. HHJ*#JiaLtt*i£. * 
r. *^!8tcJ:SSIiS»SI©MWilS©«lifii«ffi*Si 

[004 1 3 H1B, *#6Wc J: 5S9S^JS©MW«iB 
1 0 ©«14ISW(c*t Kllf* 4. ffirai&Sl 0 

t^fit**. «il 1 \*m$L<D%m\ la. lib 40 
fccfctfl 1 c*«*. 1 2«SS4©# 

&£&*?-12a. 1 2b*»«fcCf 1 2 c*dtf. HffiSE 
JftS^M 2a, 12 btei^l 2 c©^n-?titt. 3fc?2S 
11a. 11 bfc«fctf 1 1 c©-€-ti-etitc*fjDLTI9:W 

e>nri>4. t£?si 1 a. 1 1 bte^o'i 1 c«. -en 

**i#l£TS*fflaHftJRT-12a. 1 2 b *s<fcc/ 1 2 c 

©*n**i«wtttox±«cBiisnr(,»*. &*s. «t 

-COi. tftft©3£«l la. lib, 1 1 c • • • 
L-C^iS 1 laTtl, a^©*fi^^-?- 12a. 1 

2b. i 2 c • • • zmti.m%m*i 2ar«arsc so 



[0 042] ftM 1 UB01 ©«EStCSiE*#|SjK:# 

»i i attostwcRisn-r. ittraio/c 

LEDT4o-CfcJ:l>. SfctC. &&©£?£ 1 1 atS-e 

nenifcsufc:}ysras ! &mj:&< . ftjsil 
si iiifMT*^t, -en-en©5tiH i u*s. $ 

#(*©-Sr*->rfcJ:t>. fflU «»©#W1 la© 

*n^n*»6a«sns3fe«. h i ©tSH©m*i«:a:* 

[0 043] tttt©#tt£&ftf - 1 2 aO^nehB, 
»l6-r**Sl 1 a*>6A«U/c^*sJ;c>'Ml£;-r.S* 
jgil 1 afe[^©ii>&< it l-^©^j® ( 1 1 bteJcCKl 

1 c) 3&»6A«Ute*«i*Bf3e©*lSlKI«IW4»l* 
HMRirtM^Ori**. m 1 tc^UfcmffiSHMS^-l 2 
atcfl-TSi, ^ffiSaftSR^f-l 2a», ^feiSl 1 a*i 
6AWL/t7fc*R<h. 1 a©Mffli|Jcm^-r&7feaSl 

i bfcic/i i c©*n-en*»6AW^fc*i»t*BfS 
©*SHciaiw4JHigE8l««M*Wl/-cc>*. *{4^^ 
*T- 1 2 a ©^ 1 KSkflMMtt. ftM^Jtcl*. 0 1 tc^ 
Lfci^K. fllfiaBftSR* 1 2al*i©. 

2b*J«fccJfl 2c{Cifft>fflI{C^fiS3nri>4. 
[0044] C©<fc 9 (C. MISSIS 1 0©3fetftfrGj£* 

*?• 1 2 ^^rrsaGttomtBSWR?- 1 2 a ©-en-en 

«. *flE-rS*ail 1 a*>e.A«L/fc3fe)SteJ:!y c *tfEr 
1 *\mo>>P*3.< thl ^xDtcM ( 1 1 bfcj: 
c//*/t«l 1 c) *>£Ai*Ufc*K<t*»r5£©#l6jK: 
A(t&IHimimM<:«Lri»«©'C. *»1 lai 

%m \ 1 bfciDt/sfct* 1 1 c tconm. (^©feii-^ 

I 1 a i 1 1 b *fct* 1 1 c i©IB©«tt©aM,»36Hp*& 

{tsne. -e©ts*. APJiisi o*>e.©MW3fe©?»K 
©»flj (ai©*¥^ini«:*jw-5) «:». ytmi 1 at 

I I b^/c«i 1 ct(omn (&sc>w. m<4^^^ 

1 2 a i 1 2 b 1 2 c i©«W) ««5ltir. It® 

0©ffiS*® 1 2 EtCSBtt^-C**. Sfor. 01© 
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m-Cit, 0(Dftt£j3ft%ikm*l 2 ©mm® 

[0045] m i -c«> m.$t<Dm&.m%m* 1 2 
a©*n-en#. Mffl'Jic^i^M^M^wr-s.^?:^ 

fetitf Mimi^m* 1 2 a©m i &asm 

Mtt. jttft-r&XMl 1 aKHSSg-f-S^jgil l b&<fctf 
1 1 c^6©*^BfrSO^K:^-r-5fc©«:|®6n 

■5t«>J:l>. 3 6«c. IiaMNMtt. m{4^&3t* 

1 2 a©sff.ij (mm?zmmzm&* 1 2 b **j:t>*/* 

[0046] tfc. att, ±^L-/c^ 

l^iWKMt, *tIt.TS#?Sl 1 a*>6A&JL 
Adt««W*»fSE©*lfiHClSJW4»2SHftlH«S*S 6 
(CWOrfcctt^ S 1 tt^L/cJ:^ ^2^fe«U?SS 

«. mim.m&=t- 1 2 a ©*i*o xicifi^&gKtaw 

nsc<i:#sj?:£tA>. -T&n*>. «M6 < J(c« > #<4^£ 20 
iiF12a ©MSifCJfcJ&Snfc 2 o©m 1 ^SWI^M© 

1 0 ^©flPJ^saK©^ (0 1 ©*¥^rifi]K:*iW 

m%m* 1 2 a (cm 2 SBftfPti S *R»r . i£{4S3S<3?S 
-?1 2a€r^l^^M?c^^6«EEL/-CfeJ:lJ„ 

[0047] jassffjKtt. -r^-r©#e^gi^ 1 2 a 

©PiMKD#W 1 1 a K^^-^^tt^^^- 1 2 att. 

-en-en 1 oomj&saft*?- 1 2 a i u^mmc &i»© 30 
■c. bshs-t sm^g^T- 1 2 a ©ro^co^m 1 ^sssi 

[0048] ^-rtvomsicb. m&<Dm®.%&m* 1 
2aw. -en-en^asz:L/fc*^-c*5^«^<. - 

imwmtiLgmm* 1 2 a ©-en-eno*^ u*^ u 

1 2 a ©-en^nama* a ^5 7 .* *3s^-c 40 

-fc*o. ig»©m(4^fR^i 2 a©-en-en«#{i 

[0049] &lt. y^^fi\y>x^m^rmm$ntc 
imtifa^mtf- 1 2 £<®x sMW^g©«jg*j icx^ 

tc%m^m^m- 1 2 #w-r -sm 1 $akmm<Dm&. 
t&mzt&w? ztc&ic. m 1 mmimtcvzm-rz 

-5. 50 



mm 2002-3 5 261 1 
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[ 0 0 5 0 ] m 2 ic^k Ltcwmmmz 0 ». a&©ftis 
nai, zti^ti&fsim&mmMzm-rzmwicom 

i/>x2 2 a©-en-en©7fe#ox±{C7Kj!si 1 aa*ie 

|g;*n-C<,>&„ #{4? U*;VU>X2 2 ati> #M1 1 
a*>6©#£gWS® (STfctE) 2 2R*5¥S-C, UJSt 

®2 2E{cffi&©xyXA®£WGri,>.5„ 

#fl7l/*Jl'U>X2 2att > 3fci8U 1 a*>6jS<,MffJ© 
®2 2 EfCft&WXy XA®£Wl/rc>£„ 
[0 0 5 1 ] S3 (a) fciO' (b) *#«&t,ft*«6. 
Jjift? U*;t>u>X2 2a©Mfc,t«%J e>ici£ 

[0 0 5 2] miW2 2ElCBl$.3tlX^2>m$l<D7>) 
XAIB, Sl^lMMiC, i|M4:7 U-*->H'>X2 2 
a©:fc«lOX&t#0TM£fb/cmi X'JXAIP lfej: 

X2 2atC>PflS-r-5.*Ml la«St5«(iltf3 
©TfeiJSl 1 bgfcttl 1 c) U*>UU>X 2 

2aCDSl »ft««M«:A«Uyt*»©d>«t < i fc— SB 
«. mi -/yXAlP 1 (C*Jl>-C®Jr$n-5>C<i:K:J:-> 

rgf^©^tcisjw6n. *ti£-r-2>^i 1 a*e>m 

^^M(CAS*L,fc^©^^< ife-fflli. S2 7- 
y Xi,IP 2 icis^xmVr ZtiZ C tK. J: -,XffiM<Djf 
[Sjfci^W^n-Sxt^K:. f i^ijxaip i*siy ; S2 
x y xaip 2 ©^-n^n©M#.4ft^g:^$ tir ^-5 . 
c©«t^^7"y XAffi^wr -s ^ y x^mtsx/mtRm 

[0 05 3] mi -7'yXAMP 1 *jJ;0'm2^'JXAffi 

P2«^n«nit^©#ttL. i£S©s:^ccwsL.-cie 
gstitfci mi xyxAtiP i <tm2XyxAMP 
2i©^*JxyxAM©^5:jfM-rs. ^fc. mi 

•T'yXAlP l *$J:D f m2XyXAMP2©ffll4ft0 1 

fcicKe.t*. ^n?ti©yyXAipife < tcfP2© 

[0 0 5 4] 7-yXAMP lteic;P2©li^0,te 

ivezt*. ■en^ t ns2©gt®©[iF«9 (T^n^. x 
yxA©^tcsii:^iDrt) (c*?ws^«iox(c*f-rs 

ftSiL/-C«5£3n^. 03 (a) *6to*>£J: 9tc. 
*{47 U^JbU>X2 2 a©*WOX*>6ffi(Sx©<4S 
tcfcW^iSMftettectO-e^srfE©^ ( 1 ) teJ:C>' 
(2) £?i3§JE-r-5±g\ *®^i=>©^i»«^<47lx^;l, 
U>X2 2 a©*ttOX{cW%*lSKC|«i]W 6n5fc 

iS^^rajtt©MBj^f#e»ns 0 Tte©^tc 

*$t>r. m(4^ u^^U>X2 2 a©*!*®!!?: f . K 
STS^ciSl 1 aH<D£lt£s. ^H©^K«:>!t-r-5m 
(47U^^U>X©ti*fJSSf^^ni-r-5. 

«. ^b^^u^xoigHo^mi^mt?**). ta^fjs 



[0 05 5 ] 
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0 2 =tan- 1 C[{n J f 2 +Cn 2 



(9) 



-1) (s-x) 2 } l / 2 -{f 2 + (s-x) 2 }* / 2 ]/(s-x)) 
-Dx 2 -Cf^+j? ) 1/2 ]/x) 



2 00 2 
16 

CD 
C2) 



3 5 261 1 



fcfc, ftjgl 1 aa>e>W4:7U*;l/U>X2 2aitS 

;UU>X2 2aCD§7t:S2 2Ri*Il 1 a t<OWmtfi 
*M4:7U*JUU>X2 2 aft£Ettf 4— Srr&4LT 

10 

CO 05 6 ] H2*5J:VBI3 (a) lcSlfe|fl[7l/* 
;l/U>X2 2a^Iil>7 U*JUU>X2 2 tetter, 
^3 (b) tC^T#{4^U^^U>X2 2* aSrd*.* 

0 , = tan' 1 ([r^f 2 +(s-x) 2 } 1/2 -f]/(s-x)) 

0 2 = tan" 1 [{nCf 2 +X 2 )* ' 2 -f }/x] 
^C, H4*5j:Cfla5*#I(RL/a*«6, **Wcj:*{fi 
©JBWMB3 0©«flEi«lfi*8»M-r4. 

[0 05 9 ] H4tC^0fcl(fflH»«3 0tt % ttftOjKff 
llai, *n*ti*s»lS»««M«rWr*«*©# 20 
tt7 U*;H/>3 2ai**lt(,»4. U*;l/U 
>X3 2 a(D*n-tn<D36«OX±«:3(aKl 1 affll 
StltC^. Mffi^ U*;UU>X3 2 att, %Ml 1 a 
^6©**«»&B <S*ffl> 3 2R(C*R©^'JXA 

[0 06 0] s*ffi3 2Rcc««snrc^*«tto^y 

XAffitt, *lfflft««MCC, #fi[7U*;l/U>X3 2 
a<D3K«iOXK:*tU"C«l4L3rc»l 7*'jXAIP 1 <fc 

X3 2a«c»jfrr4#Wl 1 afcH»Ta*» (HI*- 30 
(D*®1 1 bjfcttl 1 c) 3(p<3^71/*jPU>X3 
2aO»l fflft««MK:A» Lfc*»©d>tt < 4 fc-SB* 

01 = (cos -1 [{f-cos0,-(s-x)sin0 
0, =tarf l [{nCf 2 +X 2 ) l/2 -f}/x] 

[0 06 3] H6«:SKOte«IB8««4 0tt 1 M!L<0%m 

(J7 U^;bU>4 2ai^ltC^ a 
>X4 2 a<D^n-encD*IAOX±CC« 1 1 a**EB 40 
$nrc>^ P »ffi7l/*;l/U>X4 2alt 368811 la 
*6flW6*a»*ffi <«*■> 4 2R(cW»©^yXA 

W»ffl2 2E*MF*r*&. 
[0064] §7tffi4 2 RCCJBflESnrc^fflRO^y 
XABti, 10 1 fflftMitfMCC. *ffl7U*^U>X4 2 
a©5W*OXCC»Ur«M0fc»iyyXABP lfcJ: 

X4 2 a CC»jS-r*3e» 1 1 a KUHKT (0 1 * 

<D3fc«i ibifctti i c) *6*tt7u*ibu>X4 

2 a CE>m 1 ^««M«:A»Lfc*«<Dd>«c < 4 fc~SB 50 



* [0 05 7] 13 (b) tC^L/c*{47U*;UU>X2 
2' att, W*t®2 2' EBMWOCTS-C. £*B2 
2* Refill 1W^2 7"'JXASP2 

^WltfcO, C(D*{4^ U*;UU>X2 2' afclfcl* 
r v 01 7*';XAiP i*5j:cjf»2^ , yXAffip 2cd-^ 
n-en©««4ft0 lteitf 0 2 7^1205$ (3) 
(4) *WfiT*4S % *j|^&©36»tt#fi[7U*;W 
U>X2 2' a©**|OX(CTff«C*fiI«:fil»6*l*fc 

[0 05 8] 

(3) 
(4) 

»2^ , yxAffiP2cc*5i*rjiJfstifc*<b»i ^ 

HHcHtfStl, »l£r«*«l 1 a*>6»l«ft««M 

KAttLfc%«<z>d>& < 4 t— ari ^ y xaip 
i tefccvr JBSrSfta c 4 «cj: r>rBffi©*rti«:i*jw 6 
ftsj^cc. si^'JXaip ite<ti^2^jXAi 
P2o*n*n©fjM»ft*sKjesnr^*. coxsu 

•7V XAB«rr* y X A«rS«/l»f fi^ y XA 4 
Pf^C 4 KIT*. 

[0 06 l3i53(Pe»^J:56C, CCD#{47 
U>X3 2 a6C*5C>T* Sl7''JXAfP 1 *Jcfctf02 

^ y XAffip 2 ©*n*h©«i4ft 0 itex&e 2&t 

WDSi <5> *J:tf (6) £«£*<ra4£, 
jt»tt*fl[7l/*;H/>X3 2 a (WfcttOX 

[0 06 2] 
J/n^+Cs-x) 2 } 1 ' 2 ]-^)^ (5) 

(6) 

m2^yXAffiP2cc*>i^r®*fsn/c*4^i v 
yXAffip l K<£oTJ^3nat4k:<J:oT^S£># 

«:AWUfc3CI«©*<c< 4*>— 8Btt. Sl^yXAIP 

i «cfcc>rja*rsti*:*4fli2 ^'JXasp 2rss*s 
n*C4«cJ:oTBfJE©#fil«:rtiW6n*J:5«: 1 01 
^•y xaip i *j j:cjf02 ^y xaip 2 ©-en-en© 

a y x a *s*f/ss*S! :/ y x a 4 nfcfc c & tcr a . 

[0 0 6 5] H74>6a*>&J:9K:, C©iji{i7 U*;U 
U>X4 2 a^CfcC^r, 01 7'VXAIP l*5j:O*02 
^yXAfflP2©-ttl*n<D««fte lfcitf^J&T 

e©*(7) *$cfctf (8) *«s-ra4#, %WJp*><D 

3lSHt**fll[7U*;UU>X4 2 aflWtttOXCCWfft* 
[0 06 6] 



(10) 



17 



0 , = (cos" 1 [{f-cos0 , -(s-x)sin0 , }/n{f +(s-x)' }*" ]-0 
0 , = (cos- 1 [{f • cos 0 x -x- si n0 , }/n{f +x'} ,/! ]-9 1 )/2 



^2002 
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)/2 (7) 
(8) 



3 5 2 6 1 1 



>X©*W©a^tC^-rS C i#$f * LiK 

[oo6 7] cc-c. m&7\s**i>>x&m-r2>&%. 
<d7>)x&w&, mig&mmtc. mi&.7i>*>i\'> 
xvytmoxicftuxmiLtcm i, »2, si3*5j:c>' 

M£tt&Cik:J:oTj^©:£ft(C|nlW6ft. fife©— 35 



•j x Astcfci >xmvx s n/t* <t si 4 x aet-k»* 

£tt&ti«:J;^Ti^©:£ftKfrW6ft6<!:-f S. -r 
ttt>%. SfnX'JXAffifciD^^'JXAMaiS&t/ 
JSStMXU XA£J£fiXLT*j«3 . ^3^'JXAIteJ:t; 

if S. 

io [o o 6 8 3 *it, JJM4:? u*;uu>x©^#ox^ 

XAM#m<47 u^;H.>Xo*li(c^CtMt5ft 
g£0,. l!3X!)XAM#i}i{47l'*Jl'U>X©:£tt 
K:*tLT0Ji£T5ftS£0 s . ^4 7-yXAM*5#{47 

u* )\>u>x<D%MicttLxBf8.-rznm* e 4 iir& 



0 a = (cos" 1 [{f- cos0 , -(s-x)sin0 , }/n{f +(s-x) J l 1 " ]-0 , )/2 C9) 

0,=tan- , [{n(f J +x 2 ) 1 "-f}/x] (10) 

0 , = (cos" 1 [{f- cos© 4 -(s-x)'sin0 , }/n{f +(s-x) J ]-0 4 )/2 (11) 

0 , = (cos' 1 [{f • cos 0 3 -x- si n 0 , }/n{f +x'}" ! ]-9 ) )/2 (12) 



30 



[006 9] HI. 08 (a) fc<ty@8 (b) 

&#j$L&**e>. ma.yu^)w>xi 2 aaqrfsm 

*j\,v>xi 2 a#w-rsm^£«^M«. ±s$©® 
«T/(asf^xuxA (ia2) , sh/isStM^'JXa 
(04) fcio'ssj/KSJiax'jXA (06) ©o-rn 

•s. 

[007 0] #{47 U*;l/U>Xl 2 a©S2^W 
Ste. WfC-r^iH 1 1 a^^ASiLrc^/cW^SfS 
©:W0C<:ftW£„ *2Sftffl*SK. 18 (a) KjnL 

■CBSW^iSPPiWbrcMP I i£WU *tf&T£* 

0 ^ tan" 1 [{n(f* +x* )' ' 1 -f}/x] 
#tt7U*^U>Xl 2a«C^-C. 08 (b)K^L 
/<: <fc -5 tcfflSfM^" XA*smWffi 1 2 E t,cBl&2titcm 
{4? U*JH/>X1 2' a$rfflCi-C*><fcl,i„ C©*§£tC 
«. #[47 U^;UU>X1 2' a©7fe$40X^6x©ffi 

sttcjgfiS $ tutwm vtcwpi <omnnd e©5£ ★ 

0 ^ tan" 1 ([{n' f 2 4(rf -Dx 1 }*' 1 -(f +x" )' " ]/x) 

Xa. S»t/H*TS[7-'JXA*j<fc^S*f/JS*fMy>;X 
A 4 ^-n^nffl l >fcM!Bi£E©MWft©* gfa 14£ lfcnj-f 
£. 09te<fcc>-01 0«. ^5*U-^3>©*gm-C* 
•5. T!E©raJ$£WT*raHj§|g£:®5EL/c„ 09». 

#(4-7 u^^u>x©7fewox©(ig-cmw-rsMHj7fc 



«^j©l 1 a *>6Sfl2 ^SS^S tc At* O/cfclStt, Mi4 

tcisittens. c©cfc^^7*«;XA®«:wr-2>X'jXA 

^SJT^^'UXAiPf^CiK-r^,. ifefc. ;ftS|OXK: 
[0 07 1 ] 08 (a) CC^nL./c«fc^w:. :X U XAffirt* 

$$mi zRicBf&ztix^zm-giiat. #fi7 l/*^ 

U>X1 2 a©7fef60X*^x©ffi««:}f^3ti7ii«^4 
L/fcffiP I ©fSMft 0 *iTIB©SC (13) t 
6©3^«#fi[7 U >X 1 2a©?tlA 
0X(cW^rSi«:ifiiWP)4-i?»/c8i). iSi^}i[6]tt©fllBj 

[0 07 2] 

(13) 

★ (14) Sr^S-TSit. ^.^e>©*a,3:m{47u-* 
40 JUU>X12' a©3t;fftOX«:^m«c*t6]{CtfiJW6nS 
fci*. iBll^i[fil14©M^*s,iP>nS 0 
[0 07 3] 

(14) 

Ifc-T^. S10B. #<47 U*JUU>X©^ttO 

xiw^^tcto*f-r4«sBj^©®s wz.im&) 

[0074] ^ti^tiommmm^is^xit. ?vx& 
so W&%mtlfifa?zm<Dm<<cBr&Ztilcy\s*)\>\sZsX 
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\s*)Hs>x<dm£mm t &mm?z>3tmr$<D&m s © 

1/2 (f = s/2) £U. V U*;Hx>X©f;m£l/ 
-CBJaHfHSn,,** 1 . 4 9©S^&Ti' ';;M§Jflt£fflt> 

#f^n«,«C^O^ (n = 1 . 4 9) £•*-£. g/c. 
#ig£LT©i$Pg?ffig©ii:SB2. 6mm£U M*Bj 
« f « 1 9 mm . ffiSS-T ■2.*j®H©ffiil s B 3 8 mm £ 10 

[0075] sg^^s^K:. U-Ttx©MB^S 

Koi^T^ M^©ti(^14B^ft-C±5* Wg.ti?% 

ccssigftte-c* •£>££#£>*>&. -r&:fo*>. jaf/rssxy 
xa . mm/msm? <j x a*>- j: jew/sihm x u x 

AOOf l/^Al/>X4>, 36ISl©itff 

#|6l£i3r5£©:£ri6jK:+#K:fWffll 0 -5. C £ #>.£., 
[007 6] £tc, S 1 0*^6. *(47U^;UU>X© 
^©^-CB. ^jS*^©^©ittf^rS]t*. mVrW. 

x u xa g tcwm/mmm? xa k j: rsjjig <t < 20 

xi©t^ia^-c« > j^/sws^yxA^i-o-c^ 
sgcDintf 2rffl#s*ft* j; < mm $ n . iEm&i*i tzmwytv 

xa4i 1 ^^K0^-rn«. mm-rz>2r><Djtm 
*^©^©ittf^(6]*$w-r •*> c £ «prsgr* sa*. 

[0 0 7 7 ] *fi[7W^;UU>X©^ififilK: 30 

«^2^^^fig-rs®JfS!-7-';xA^^b. m 
n&mcttm 1 ^w^*«fi£-r %m&/mm xy x 

a 4Mf £ c £ k «fc -> r ^*^©^©jl?f 
^K:*iJflp-rsc£#-e#. JEH^risj m®.?v*)\>i> 
>X©*f4«:^f) KJ»<J:<HSBJ#:#M*f3*x£. 3 

etc, Km/mm? v x^mms ti/csir i &mm® 
*><e>b, mo.? v*)\,v^x&i$fci;icimfrh<Dybn 
t mm? z h vym&m^i s n x mm s ti z tc 

■Cfe, #(47U^;UU>X©^|?^6l^3n-5C«!:^ 40 

< . %}-tmwzH*n -s c t # & . 

[00 78 ] Pirate. #(47 b^^u>X©^fe#ififi|«: 

bs* i a»*«*«RS-r4sw/JB*fa^y XA^ts 
^ u x a c £ <fc -3 r ^iS* 1 6 ©#© jI?t:£ 

fi£«^CC*IJ®^.5>££#-C-#.5. C©J:5tt*fiR*» 
ffl-T^i. #{47U*;uu>X*5mi^^©*r« 

-ttJH9i**»*C43&»-C«P*. 50 
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[0 07 9] C C-C. @ 1 0©*£^6. ±l2©sfett 

(f = s/2. n=i. 4 9)m>m mam^v 

XA tt##*P 6 0.2s ©<4g<fc >9 rtfllK . s 

St/SWSXU XAB5fe#^6©^§t^0 . 2 s ©tig 

mmy'v XA«*i*3j» *=.©sg8f # o.2s ©as «t 9 ft 

rotC. J£W/SfMXUXAB:ft$i#>6©B5l§l#0. 2 
s ©&g J: 9 ttMcftAT & C £ #g * L (,» C i 3&J»j6» 

[ o o 8 o ] (su -e-n^n©xu XA©i2g«#fi7 
u*juu>x©M£ffigif . ^isp B i©aggi s . fc^iyf^ 

;U U > Xtc^fiS;^ ti-5 X 'J X A©®^ n tct&D 
-C. a^sS^^nff^. !8*f!££©Sj-tt©SL£ 
*>6«, f «c»ur s^3<r-SC£^SfSU^„ M 
i^L/ci^W:, f = s/2. n=l. 49 ©JS 

IC £ -> r . M9J3fc3»e©«:/JMii*«*ft© 6 0 XiS £ 
t5Ci*it#5*i «J!|A«S1 4*50:^1 7#M) 
f > s /2 i t * C i K J: o TIB^*©1M4 $ 
P.(C^<T5CiAitt5. itK. f<s/2<fr-& 
£, S/h«tBS^fii©6 0%jyT<!:fti? > M?£fc©!ii* 

^*sAtf<<cs. M^7fe(ct^$n*«s© 
mtcfccx, f, s*sj;i>'n©-en-en©«i*®a 

[oo8i] ^mbtcmm&mit. m&mm$m<D^ ~, 

<b©t?, W^B. ±.m<omm^-2 - 1 1 8 5 1 8-^<&fK 

iciaigs n-cc^ sj: ^ sc&ii^iiig©^ y^nt 

LTffll>5 C <b (C «fc o TjAtlSf ft%tf&*mm?Z> C£& 

[0082] */c. m^mfrs^micm^^ti^mmmm. 
- j. a^s:#?±s3© d b e f *^tf p. „ 

[008 3] JWTiC. 49S9!tcj:2Afl«)«t9Etk^]B«r 

[ o o 8 4 ] m 1 1 ^-t^.^m^i>^mm<Dm^ B 
mmmm: ioos, jrwhb (xvz^jy) t . mh« 
sii i o *»i&©jraw#*sw 1 2 0 
£. mkm^m* l 2 0©g^#ffliJ{ctg:w/=,ti/c7tj£;tt 

[0085] MBj^g 1 1 ou, ^rapg(csgsnfc« 
^t©^^j®i Hi. f&Wtffii i i©Wffi (?SS^ 
^^.1 2 0 £B£*N!iJ) (c«tftifcSI*^- H12 
£. 7U*;UU>X1 1 3 £^Wb-CCi-5>„ 
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[oo86]7 u*;uu>xi i 3B. stfc©#<47 U 

*;H/>X1 1 3 a£WU 1OO$0[7U*^U>X 
1 1 3 a# 1 -?©«W3iaS 1 1 1 CC*tl£*-S J:.5 KIE?U 
SntteO, ^n^n©#{47 U*;Hx>Xl 1 3 a 

a. Mt&eai i ncJMfKiftaitttcjBisstii. -r& 
fr-fc. #{47u*;uu>xi i 3 atfwr-satfc©^'; 
XA©^«^;yytj!S i i ucw-mcmvxmz. -e-ft 

;l>U>Xl 1 3 a©«U& (JOSKB^jg) ififiltciegS 

nrfco. ®i*#isi i (ffitfc io 

5£) B. #{47 MwH/>Xl 1 3 aK:J;->-t:jtfx£ffa 
jMW»3*i. iEiiWl^K:*Jgiajtt©JH!i**»Jfi«*S*i 

EWf-h 1 1 2tt«ltt#*l 1 1#>6©*£7U 
*JUU>X1 1 3CC|S]^-j-CSWL/. ^-©CitCi-p 

r. *©f«^asi536Jiai±r*. mviftmi i i©a»&c 

cfcoTB. S*h>-h 1 1 2*#«gf*C 
[0 0 8 7] ^(C. 01 2£#Ml/fr#e>. •?l>*)\,\s 
>Xl 1 3©t»jS£t8fc&£l&Hj-r&. 

[o o s 8 ] 7 w;n/>xi i 3«. 36aai 1 1 tea 
tMi'j©ffi (sBtii) (c^yxAffi#qesi3nT*j«3» # 20 

(47 U*;l/U>Xl 1 3 aCc||!Mg-r£#{47 u*;t/U> 
X 1 1 3 a &©4UKSflKCt*& 1 £8*$SJ£M#J&JiS3 tl 
-cfct). #{47 u*jh^>xi 1 3a©S#OX©fii 
tc»*HI2SEgMiRJ«S*«jaRSti"Cl»4. #{47 ujM/U 
>X 1 13a©Sl SCJftWWMttSW/SWS^ U XA 

[0089] KM/SWfi^yXAB, ±j$UfcS; 

(7) fccfctf (8) tcse-st-, fi^yxAip i©» 
i «§s4ft e t *j j: xm 2 7 v x Air p 2 (omm e , * * 30 

(13) (14) tcg^r. «g7WJH/>x 

1 1 3 a<D%MOX<CttLXmmbtcW<Dm®Pl6i:& 

[0090 ] #ISS6J&8gtC:tel»TB. #(47 U*;VU> 
XI 1 3aOMU90|f tl 9mmttfc. *fc. jPH 
®J#**4 0 Ommx 3 0 0 mm ©JEWISH 1 1 0 £8tJ& 
•T-S/cfetC, JiiStfcfcigl 1 1 iUSM* i 4 0 0mm 

<D*MfcM*Si,»K:¥tfte8#eBt-/, BW*"*" 
f©Ws«3 8mmil/fc. 7M>;H/>Xll3© 40 

^7*U^^t?^BXLfc 0 7UWU>X1 13KB. 8 
{@©#{47 U*;UU>Xl 1 3 art*— tttcJBfiRStiXl* 
•5. #{47U-*;UU>Xl 13aO*#OX*>i5 

©^«x*50. 2s. -T%to%7. 6mm©{4SJ: , ):fc 
MOX(CificMni(Cj|l2^Qltffii«S (ffl5fS7-')XA) * 
»fiRU jftb>flNtc& 1 SBMRttM (SW/SS^T-yX 
A) 40fiRL//c. 

[009 1 ] MWmmi 1 0B. ±£l/fcJ:9K:. #{4 
7U*;l>u>Xl 1 3 a©3feWOX©ia^«:®»T^7 - y so 
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XAasj&j&sn-cfc*). ^g-r-5#{47u*;uu>xi 
■ci»*©r. ttt&ftBi i i*e>©36jS©ittT^*«b 

*WtciEffi*l«()«:ieft-r4Ci3&»t?*S4ttK. #(4 
7 u*;uu>Xrt^J8W#©!£K©^l^'J>3<r». 
*>*s. |S8*g-rS*i®l 1 1 i»j6r*36« 1 

1 1 frhoimtifim i ymffl&^ngmiciEWfifaK. 
a> e> tu«# s n & jsHj7fe©ae*s & &/ * tc «fen©^{t 

B»6#>-C*9. #{47U^;l/b>Xl 1 3a©W 
Slgl 3 ft Sc 

[0 09 2] 1 1 0©JB9J*©»l<Sltt*ia 1 3 

tCinU #{47 U*JUU> XI 1 3 a rt©MBJ§:ft©3£Jg 
©^{t£ia 1 4 tCjjVT. 0 13«. #{47U*JUU>X 
1 1 3a©3fcl*OX©{4HTtHSi-rSMW#©3ft&©ai 
»fttt#tt*flx-r. HUB. #{47U*;UU> 

XI 1 3 aO^WOXiW&^lfiJtcaWr-S^Tfe© 

5iat©*ttox3&>6©Haii«c*f'r4tt#tt*svr. 

[ 0 0 9 3 ] m 1 3 i^tc. NNMOi l l 0 

©MBJ*«iEM*[Sl (#{47U*;PU>X1 1 3 a©* 

0 1 4*>6##>&J:9K:. #{47 u^.;l-u>X l 
1 3 art©J^*©^«3l*OX«:*><,»-C«*fl4K 

#{47 U*AU>X1 1 3 a©^|Sffl(C*5l>r. 
«Affi©6 0%fel±©96S3W#6nrt>*. 
[ 0 0 9 4 ] 0 1 2 CCCTl/fcJRHB&S 1 1 0 tCttjfC. 

si 5icn\T«i9iiSH2 i o*m»r*>«tt». 

[0 09 5] JR(KaEH2 1 0B. 7U*JUU>X2 1 3 
^^•■S#{47U*;I/U>X2 1 3 a<Dffim.isJ:lH&m 
*5#tt7U^U>Xl 1 SaiR&ifiWtt. MBJ^ 
HI 10 4JWt«HcBDtt©r. ^»-r-S«fiffi*«FI 

[0 09 6] 7 U*;l/U>X2 1 3B. «»©#ti7 U 
*;H/>X2 1 3a4Wl/, Io0»fi7 U*;UU>X 
213a*l "?©i|£lt*3fc?!S 1 1 1 tC>Ft]Cc.TS J:9«:E?lJ 

snrfcf). ^n-en©#(47u^;i/u>x2 i 3a 
B. ^tt^iSi l uc WfcSiKt«fc^fiS3tirt>4. 
•r&to^. #flt7u*;uu>X2 i 3 a*«wrsi®»© 

7'JXA©M«M»1 i uc^tr«c«cfri»>*. 
■tn-eti©««*w i i ib. -en-en*ti£;-r5.#{47 

L/**U>X2 1 3 a©^ (JEIIKWNGM) ffl^Kie 

tstitfco, mkxai i i*e>a»snfc3t« (it 

tfc*t> B. #{47U^;bU>X2 1 3 atcJco-Ciitf* 
iEil^«:iajgiSjtt©«Si«3fe*s«S«$n 

[009 7] 7 U*;l/U>X2 l 3tc*i«,»rB. JtiSi 

i i K.m>m<Dm <«*ffi) cc7*yxAM* 5 ^fiX3nr 
#(47 u*iuu>x2 1 3 &<o-t^x<omm>cm 



(13) 

23 

-p x m l K*tMM*s£a 3 4vc (, > * . M^u*;H/ 
>X2 13 aO*ftOX©2«(CBf 1 ^Jfe^M 1 *s 
JEl£34rr i(±7U^;H/>X2 1 3a(C|»g-r 
Z>m&7 U^U>X2 1 3 a t<Dt%?f-&®lC\Zm 1 g 
tfeM«{M2^jS3nrc^„ HlldMWMlKEQH 

/mtnmyvxA-cmmstixisK). mimmwM2 

[oo98] cc-c, mi mmm 1 zm&$ him 
/mVrMv' v xk<ov y xj*m*m 1 •* y X AI« <fc <>' 

fc&iSSl :/yXAffi{cJ: orSlfStiSC itcJr^r 

So 

[0099]|Sfc, mi £&«!MM2 fcflfJ&T SMS*/ 

jSSfM^ y xa©7 - y XAffi&m 3 7' y xah*s .ttfsi 
4 7- y XAii u -r 4*^6* 1 &mnm 2 
ccAJftLtofo&tt. ^47 , yxAffitctei^rs#fsnfc 20 
* t m 3 -f y x Affitc «t o rs*f 3 4-1 £ c <t tc <£ o x ffi 
mofsfticfav hti. n, ttfoir&imfrhmimk 
mmM2t£AmLtcitute. m3-xvx&m<<c*5^xm 
n/c* i» 4 ^ y XAffirisws ns c i a: o r 

^©^fatcfttf 64l£ £ T S. 
tO lOOli^tDti^llsn/c^K ^2. Ki3 4a 
«fc^4 7"yXAffl*s^{47 U^JUU>X2 1 3 a©* 

moxicttLxxm-rzmzzti^tid^ e t . e,*s 

£Ve,±L, ±a!©5£ (9) - ( 1 2) SriiSSJETSJ: 

^4a^n<Dftg^5eufco 30 

[0 10 1] &4a. #3liS»<lK:4«OTfe. ffl7 1/* 
;UU>X2 1 3 &<Dmg&mt £1 9 mm i Lfc. £ 
fc. «8W^*S4 0 0 mm x 3 0 0 mm©KPJiSg2 1 
0£J$tfi£-r-5fctf)K:. i^tt*jSl 1 1 tLX3&b&&4 
0 0mm©^Kf®e4SC^Wftc8*i2gL.. B$*g-f 
S^^if ©WPI s ^ 3 8 mm i L/c. 7^AI/>X 
2 1 3 ©#H<t LTBflr^n # 1 . 4 9 ©T f 'J ->M§iJlt 
mrfVXmxBf&Ltc. 7U^U>X2 13 
tc«. 8 <!©#&■? U*;I/L>X2 1 3a*-ftlcM 
34vC<,>.5. gfc. #{4? U*;bu>X2 1 3a©&fi 40 
OXd>6©8Ef§ix#0. 2s. f&4^7. 6mm(0fi 

s± o*#oxK2i,>«tcs i ^.tkwm 1 im.M/m 
mm^vxA) «&iasu jt<.HMKm£&ffiiaM2 

[0 102)1^2 1 Ott. _b£L*J:5K:. 

7u**u:>xi i 3 &<D%Mox<D&micm.m/m9r 

MXyXA*WfiS$4a-C*J«) > pg-rsmti^u^uu 
>X2 1 3 &t<D&n)&®t£Km/mM-7VX^i)W 

j$34rci,>s©-c. mmtmi 1 i*>6<wc«<ojtfT3Er 
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tc. u^;UU>Xrt-CMW7fe©^SO^t*VjN$ 

c>. mg-rzitmi 1 i*e>©*fat3i*i6-r 

z>%mi 1 1 frhvyemtifim 1 ^mutM (m i *» j: 
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